Prospective memory impairments in heavy social drinkers are partially overcome by future event simulation by Platt, B et al.
ORIGINAL INVESTIGATION
Prospective memory impairments in heavy social drinkers
are partially overcome by future event simulation
Bradley Platt1 & Sunjeev K Kamboj1 & Tommaso Italiano1 &
Peter G Rendell2 & H Valerie Curran1
Received: 21 July 2015 /Accepted: 15 October 2015 /Published online: 27 November 2015
# The Author(s) 2015. This article is published with open access at Springerlink.com
Abstract
Background Recent research suggests that alcohol acutely im-
pairs prospective memory (PM), and this impairment can be
overcome using a strategy called ‘future event simulation’
(FES). Impairment in event-based PM found in detoxifying
alcohol-dependent participants is reversed through FES. How-
ever, the impact of the most common problematic drinking
patterns that do not involve alcohol dependence on PM re-
mains unclear.
Aims Here, we examine the impact of frequent heavy drinking
on PM and the degree to which any impairments can be re-
versed through FES.
Methods PM was assessed in 19 heavy drinkers (AUDIT
scores ≥15) and 18 matched control participants (AUDIT
scores ≤7) using the ‘Virtual Week’ task both at baseline and
again following FES.
Results Heavy drinkers performed significantly worse than
controls on regular and irregular time-based PM tasks. FES
improved the performance of controls but not of heavy
drinkers on time-based tasks. In contrast, FES improved
heavy drinkers’ performance on event-based PM tasks.
Conclusions These findings suggest that heavy drinkers ex-
perience deficits in strategic monitoring processing associated
with time-based PM tasks which do not abate after FES. That
the same strategy improves their event-based PM suggests that
FES may be helpful for individuals with problematic drinking
patterns in improving their prospective memory.
Keywords Prospective memory . Alcohol . Alcohol use
disorders . Future event simulation
Introduction
Prospective memory (PM) is the ability to enact intended ac-
tions at an appropriate moment in the future (Ellis and
Freeman 2008) and can be event and/or time-based. Time-
based tasks are those in which the intended action is per-
formed at a specified time of day or after a specific amount
of time has elapsed (e.g. taking medication at 8 a.m. or re-
membering to call back a friend in 20 min time) and relies on
self-initiated behaviours. In contrast, event-based PM is pro-
moted by an external situation or cue (e.g. remembering to
pick up a prescription on your way home from work or to turn
off the oven when a timer buzzes). Significant deficits in PM
would have important implications for our ability to carry out
basic planned actions (Rendell and Henry 2009).
Alcohol’s acute and chronic impairment of retrospec-
tive memory has been documented extensively (e.g.
Bisby et al. 2010; Curran and Weingartner 2002) but only
recently has attention been paid to the effects of alcohol
on prospective memory. A moderate single dose of alco-
hol (32–40 g of ethanol) given to light social drinkers
impaired both event- and time-based task-performance
(Leitz et al. 2009; Paraskevaides et al. 2010). In addition,
evidence has recently been found for deficits in PM in
non-intoxicated people with alcohol dependence
(Griffiths et al. 2012). Beyond causing difficulties in dai-
ly functioning, such impairments may be particularly rel-
evant for those trying to abstain from alcohol use, since
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the ability to apply planned abstinence strategies relies
crucially on intact PM (Tobias 2009). However, the ex-
tent and severity of PM impairment in people with alco-
hol use disorders remain poorly understood. In particular,
we do not know the extent to which the time or event
domains of PM (see below) are differentially affected or
how impairment varies with the pattern and severity of
alcohol use (e.g. dependence versus heavy daily alcohol
use versus binge drinking). To date, there appear to be
only two studies which have investigated PM in adults
with alcohol use disorders using objective measures of
PM. One examined recently detoxified people with alco-
hol dependence and found significant impairment on
event- but not time-based tasks relative to non-
dependent social drinkers (Griffiths et al. 2012). The ob-
served level of impairment was strongly associated with
the indices of alcohol use. However, a study with adult
binge drinkers found that they performed significantly
worse on time- but not event-based tasks than non-binge
drinkers (Heffernan and O’Neill 2012). As such, the po-
tential impairment associated with harmful drinking re-
mains unclear.
Recent studies have focused on the use of cognitive
rehabilitation to improve performance of patients with
neuropsychiatric disorders through the use of compensa-
tory strategies (Hurford et al. 2011). Such strategies may
also have relevance to the treatment of cognitive deficits
associated with alcohol use disorders. In the case of pro-
spective memory, our previous set of experimental studies
suggests that some acute alcohol-induced deficits can be
overcome through the use of a specific cognitive rehearsal
strategy—future event simulation—which involves prior
rehearsal in mental imagery of to-be-performed tasks
(Leitz et al. 2009; Paraskevaides et al. 2010; Griffiths
et al. 2012).
Here, we examine PM in harmful, non-dependent drinkers,
defined as those with scores on the Alcohol Use Disorders
Identification Test (AUDIT) greater than 13 and 15 for wom-
en and men, respectively. These cut-offs were chosen to those
likely to have a high level of problems according to the
criteria outlined in Babor (2002). Drawing upon previous
research (Griffiths et al. 2012), we predicted that heavy
drinkers would perform significantly worse than healthy con-
trols on event-based PM tasks in the Virtual Week (VW), an
objective measure of PM ability. Furthermore, we
hypothesised associations between PM deficits and indices
of alcohol use. Finally, on the basis of our previous findings
(Griffiths et al. 2012), we predicted that future event simula-
tion would improve performance on time but not event-based
PM tasks in control, non-harmful drinkers only. Given the
role of attention, memory and executive function in PM pro-
cesses, these domains were also assessed to examine their
potential relationships to PM performance.
Method
Design and participants
An independent group design was used to compare heavy
drinkers with control, social drinkers. Inclusion criteria for
heavy drinkers were Alcohol Use Disorders Identification Test
(AUDIT) scores of ≥13 and 15 for women and men, respec-
tively; for controls, an AUDIT score of <7 was the criterion
(Babor et al. 2001).
Exclusion criteria were a current or historical diagnosis of
dependence on any substance; any neurological condition; a
history of traumatic brain injury; current or historical experi-
ences of psychosis; current diagnosis of a learning disability;
reading difficulties; current use of anti-psychotic medication
or benzodiazepines. Each control participant was selected to
match a heavy drinker as closely as possible in age, gender
and education.
Participants were recruited from the University College
London (UCL) community and locale. They were informed
that the study investigated the effects of alcohol use on think-
ing and were asked to complete an online survey with both
demographic and substance use questionnaires to determine
their eligibility to take part.
The study was approved by the University College London
ethics committee, and all participants provided written,
witnessed, informed consent.
Measures
Prospective memory The Virtual Week (VW; Rendell and
Craik 2000) is a computer-based measure of PM abilities.
Using a board game format, participants move a counter
around a virtual board by rolling an electronic die. Each circuit
of the board signifies a waking day. In the version of the
Virtual Week used here, participants were asked to complete
five circuits of the board (one practice and four experimental
circuits). The virtual time of day is displayed on a 24-h clock
in the centre of the board and changes with the counter’s
movement around the board. When the counter lands on or
passes each square on the board, seven and a half minutes
elapses on the clock. On the board, there are ten event squares.
When a participant’s counter lands on or passes an event
square, they are asked to click an ‘event card’ button on the
board which describes an activity relevant to the time of day.
For example, the first event cards simulate morning activities
(e.g. breakfast) and the last simulate evening activities (e.g.
dinner). Overall, the board game simulates the ongoing cog-
nitive and behavioural activity within which PM tasks are
performed in daily life. Along with these virtual activities,
participants are asked to make one of three actions in response
to any given activity (e.g. what to have for breakfast). This
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ensures that participants have read and encoded the event
cards’ information.
At the start of the VW, participants are presented with four
‘regular’ PM tasks that need to be completed on each virtual
day (one circuit of the board). These tasks are designed to
simulate regular tasks that occur in everyday life, with two
of these being event-based (cued by specific activity: break-
fast or dinner) and two being time-based (cued by the passing
of time on the board: 11:00 a.m. and 21:00 p.m.). At the start
of each virtual day, participants are presented with four ‘irreg-
ular’ PM tasks that involve one-off and non-recurring inten-
tions. These tasks are designed to simulate more occasional
tasks that occur in everyday life, again with two of these being
event-based and two being time-based.
One trial day was used to orientate participants to the task
and give them practice on it. Participants then completed
2 days of the VW without future event simulation. Following
completion of these first 2 days, participants were taught and
practiced the use of future event simulation. Specifically, they
were instructed to set each PM task in their own everyday life
and imagine themselves doing it in as much detail as possible
including the setting and time of day. They then completed
another 2 days of the VW. Whenever participants were pre-
sented with an irregular PM task across these 2 days, they
were prompted by the researcher to imagine performing the
activity (future event simulation). For each use of future event
simulation, participants were asked to rate on a five-point
Likert scale the vividness of their image and their impression
of living the imaged experience.
Memory The story recall subtest of the Rivermead Behav-
ioural Memory Test (RBMT: Wilson et al. 2003) was admin-
istered. Participants listen to a short passage of prose and recall
it immediately and again after a 20-min delay filled by other
assessments. Scoring was standard. TheWechsler (2008) Dig-
it Span Task was used as an assessment of verbal memory
span (digits forwards) and working memory (digits
backwards).
Executive function Verbal fluency: participants were given
60 s to generate as many words as possible that begin with the
letter B. Semantic fluency: participants were given 60 s to
generate as many words in a specific category (e.g. animals).
Trail Making Test (TMT; Reitan and Wolfson 1994): partici-
pants completed parts A and B of this standard task, and time
to complete each was recorded along with errors.
Attention The Single Digit Cancellation task (SDT; White
and Lintzeris 2010) is a brief paper and pencil task assessing
processing speed and selective attention (Lezak 1983) with
measures being time to complete and omission errors.
Premorbid intelligence The Spot-the-Word test (STWT;
Baddeley et al. 1993) is a brief lexical decision test that was
used as an index of premorbid intelligence.
Mood The Hospital Anxiety and Depression Scale (HADS;
Zigmond and Snaith 1983) was used to assess mood and
anxiety.
Alcohol and drug use The Alcohol Use Disorders Identifica-
tion Test (AUDIT) is a self-administered structured question-
naire with ten questions and was developed to detect patterns
of heavy alcohol use (Babor et al. 2001). In addition, drug use
was assessed with a screening questionnaire in which partic-
ipants self-rated their use of illicit drugs, benzodiazepines and
tobacco on a five-point Likert scale: 0=never; 1=less than
monthly; 2=monthly; 3=weekly; 4=daily or almost daily.
Procedure
Participants were asked to abstain from alcohol and all recre-
ational drugs for 24 h before testing. They were breathalysed
using a Lion 500 portable Alcometer (Lion Instruments, UK)
upon arrival to ensure a reading of 0.00 prior to testing. All
participants produced this reading. The order of tasks was as
follows: Virtual Week; immediate story recall from the
RBMT; Digit Cancellation Task; Spot-the-Word test; verbal
and semantic fluency tests; forward and backwards digit span;
Trails Making Test; delayed story recall from the RBMT. Par-
ticipants were compensated (£6/h) for their time. Test admin-
istration lasted between 60 and 90 min.
Data analysis
Performance on the VW was scored as early (target item was
performed before the correct time criterion), correct (target
item was performed at the correct time or before the next roll
of the dice) or late (target item performed after the correct time
criterion but before the end of the virtual day). Missed re-
sponses (failure to remember target item) were also recorded.
Where assumptions of homogeneity of variance and uni-
variate normality could not be made and transformations had
no effect, non-parametric statistical methods were used.
All VW data were analysed with a 2×2×2×2 repeated
measures ANOVAwith task regularity (irregular versus regu-
lar), task type (event-based versus time-based) and pre- and
post-future event simulation as within-subjects factors, and
group (heavy drinkers versus controls) as a between subject
factor. To explore interactions, we used post hoc Bonferroni
adjusted pairwise comparisons. Relationships between inter-
action effects and other variables (e.g. alcohol use) were ex-
plored with non-parametric correlations. For significant re-
sults, effect sizes were calculated using Hedges g with effect
sizes between 0.20 and 0.49 being defined as small, between
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0.50 and 0.79 defined as medium and greater than 0.80 de-
fined as large (Cohen 1988). Outliers were defined as having




The groups were well matched in terms of gender (heavy
drinker group: 8 women; 11 men; control group: 5 women;
13 men). The heavy drinkers were significantly younger
(M(SE)=25.55 (2.36)) than controls (M(SE)=27.60 (1.59))
(U=93.00, p=0.02). As expected, heavy drinkers had higher
scores on the AUDIT (M(SE)=22.60 (0.90)) compared to
controls (M(SE)=3.75 (0.42)) (U=29.00, p<0.001) and re-
ported a greater number of drinking days per week (M(SE)=
4.65 (0.30)) than controls (M(SE)=1.60 (0.34)) (U=29.00,
p<0.001). Groups did not differ significantly in premorbid
(STW) scores, anxiety or depression (all p values >0.05).
Substance use
As shown in Table 1, more people in the heavy drinking group
had ever used cannabis (χ2 4=13.65, p=0.009), cocaine (χ
2
3=8.12, p=0.042), MDMA (χ
2
3=9.67, p=0.022) and ciga-
rettes (χ2 4=14.48, p=0.006). However, frequency of use of
illicit drugs was low (between once a month and less than
once per month.
Virtual week
Vividness and living impression ratings There was no dif-
ference in ‘vividness of imagery’ ratings during future event
simulation (FES) between the heavy drinkers (M(SE)=
30.26(1.44)) and control participants (M(SE)=30.12 (1.31))
(p>0.05). There was also no difference in ‘impression of liv-
ing’ ratings during FES between the heavy drinkers (M(SE)=
26.16 (1.91)) and control participants (M(SE)=25.76 (1.97))
(p>0.05).
Correct responses Table 2 displays mean (SE) correct re-
sponses by task regularity and type and pre- and post-future
event simulation in the two groups. There were interactions
between group × task type × future event simulation (F1,35=
7.70, p=0.009), group × task type (F1,35=10.45, p=0.003)
and regularity × task type (F1,35=5.36, p=0.03). Significant
main effects of group (F1,35=10.70, p=0.002), task type (F1,
35=15.75, p<0.001) and future event simulation (F1,35=
13.05, p=0.001) were also found. Bonferroni adjusted
pairwise comparisons showed the heavy drinkers had signifi-
cantly fewer correct responses for time-based tasks than con-
trols (F1,35=11.81, p=0.002; Fig. 1).
Bonferroni adjusted pairwise comparisons showed future
event simulation improved heavy drinkers performance only
on event-based tasks (F1,35=10.63, p=0.002, 95 % CI [0.34,
1.69], g=1.02) and improved control participants’ perfor-
mance only on time-based tasks (F1,35=10.07, p=0.003;
Fig. 1b).
Within the heavy drinkers, there were no correlations be-
tween performance on time- or event-based tasks and any
index of alcohol use including AUDIT scores and days per
week of alcohol use, errors on digit cancellation or errors on
the trails B test. Within the control group, there was only a
negative correlation between performance on event-based
tasks without future event simulation and AUDIT scores
(rs=−0.42, p=0.04), although this effect would not be consid-
ered significant if an appropriate adjustment for multiple test-
ing was applied.
Correct plus late responses To further explore the nature of
PM group differences, data for the correct and late responses
were summed (see Table 3). With the addition of late
Table 1 Number of participants reporting ever using ‘other’ drugs and
mean (SE) frequency of use in the heavy drinker and control group
Heavy drinker group Control group
n M (SE) n M (SE)
Cannabis 12 1.67 (0.28) 1 1.00 (0.00)
Cocaine 7 1.71 (0.29) 0 0.00 (0.00)
MDMA 8 1.50 (0.27) 0 0.00 (0.00)
Benzodiazepine 5 1.00 (0.00) 0 0.00 (0.00)
Speed 3 1.00 (0.00) 0 0.00 (0.00)
Smoking 12 2.83 (0.34) 1 1.00 (0.00)
Note: Participants were asked to self-rate their drug use on a five-point
Likert scale: 0=never; 1=less than monthly; 2=monthly; 3=weekly; 4=
daily or almost daily
Table 2 Mean (SE) proportion of correct responses for the heavy
drinking group (n=19) and control group (n=18) by task regularity and
type and future event simulation
Future event simulation
Group Task regularity Task type Without With
Heavy drinkers Regular Event 0.80 (0.04) 0.92 (0.03)
Regular Time 0.75 (0.07) 0.70 (0.08)
Irregular Event 0.83 (0.05) 0.93 (0.03)
Irregular Time 0.59 (0.07) 0.63 (0.07)
Control Regular Event 0.88 (0.04) 0.93 (0.03)
Regular Time 0.92 (0.04) 0.94 (0.03)
Irregular Event 0.90 (0.04) 0.94 (0.03)
Irregular Time 0.76 (0.06) 0.94 (0.03)
502 Psychopharmacology (2016) 233:499–506
responses, there was an interaction between group × task type
(F1,35=7.48, p=0.010) and a main effect of task type (F1,35=
12.32, p=0.001). Bonferroni adjusted pairwise comparisons
showed a similar pattern of results to that obtained from anal-
ysis without late responses: the heavy drinkers had significant-
ly fewer correct+late responses for time-based tasks than the
control group (F1,35=5.73, p=0.022), but there was no differ-
ence for event-based tasks (F1,35=0.47, p>0.05).
Memory and executive function
The only group differences to emerge were a greater number
of errors of omission on the digit cancellation test (U=66.00,
p=0.003), and errors on the trail B test (U=119.00, p=0.025)
in the heavy drinking group compared to the control group
(Table 4).
Discussion
This is the first study to examine prospective memory and
future event simulation in heavy drinkers. Our first main find-
ing was that heavy drinkers perform significantly worse than
control participants on time-based tasks regardless of task reg-
ularity. The heavy drinkers’AUDITscores ranging from 15 to
28 indicated a high level of alcohol problems; 14 participants
scored 20 or more, which indicates that a clinical evaluation
should be made of their possible dependence (Babor 2002).
Apart from cigarette smoking in the heavy drinkers, the fre-
quency of other drug use was very low for both groups with
those who did use illicit drugs using them, on average, less
than once a month. Although heavy drinkers were approxi-
mately 2 years younger than control group and made more
errors on both the digit cancellation task and trail B test, there













































Fig. 1 aMean (SE) proportion of correct responses on event- and time-
based tasks in virtual week for heavy drinkers and controls. bMean (SE)
proportion correct responses (summed over task regularity) for the heavy
drinkers and control group as a function of task type and future event
simulation
Table 3 Mean (SE) proportion of correct plus late responses for the
heavy drinking group (n=19) and control group (n=18) by task regularity
and type and future event simulation
Future event simulation
Group Task regularity Task type Without With
Heavy drinkers Regular Event 0.97 (0.03) 0.97 (0.02)
Regular Time 0.80 (0.07) 0.87 (0.06)
Irregular Event 0.88 (0.40) 0.95 (0.02)
Irregular Time 0.80 (0.05) 0.86 (0.04)
Control Regular Event 0.97 (0.02) 0.99 (0.01)
Regular Time 0.96 (0.02) 0.96 (0.03)
Irregular Event 0.93 (0.03) 0.94 (0.03)
Irregular Time 0.89 (0.05) 0.97 (0.03)
Table 4 Mean (SE) task scores of heavy drinking group (n=19) and
controls (n=18) on neuropsychological tests
Heavy drinkers Control group
Memory
Digit span forwards 7.37 (0.24) 7.89 (0.27)
Digit span backwards 5.53 (0.31) 6.39 (0.27)
Story—immediate recall 8.50 (0.55) 8.36 (0.83)
Story—delayed recall 7.34 (0.62) 7.53 (0.84)a
Attention
SDC—time (s) 51.42 (2.69)a 59.61 (5.52)
SDC—omissions* 4.00 (1.19)a 1.17 (0.37)
Executive function
Letter fluency 17.26 (0.83) 19.39 (1.29)
Category fluency 24.63 (1.06) 25.33 (1.38)
Trail A—time 20.20 (1.54) 17.53 (1.18)a
Trail A—errors 0.11 (0.07) 0.00 (0.00)a
Trail B—time 39.81 (2.81) 39.49 (3.91)a
Trail B—errors* 0.68 (0.39) 0.00 (0.00)a
*p<0.05
a n=17
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these variables in heavy drinkers. Thus, it is unlikely that age,
other cognitive deficits or other substance use account for our
prospective memory findings. Furthermore, the two groups
did not differ on measures of premorbid IQ, immediate and
delayed prose recall.
Our second main finding concerned the effects of future
event simulation. When heavy drinkers were instructed to
use this strategy at encoding, their performance on event-
but not time-based tasked improved significantly. In contrast,
the same simulation strategy improved the control group’s
performance on time-based tasks; there was no improvement
on event-based tasks as controls were at ceiling prior to FES.
The improvement in time-based tasks only by controls is un-
likely to reflect differences in imagery ability as there were no
group differences in either vividness of imagery or impression
of living ratings when using future event simulation. Further-
more, the heavy drinkers did use FES to effectively enhance
their performance in event-based tasks.
Griffiths et al. (2012) used the same virtual week task with
alcohol-dependent in-patients after they had completed a 7–
10-day medically assisted detoxification and were no longer
receiving benzodiazepines. They found that patients showed a
deficit in event-based PM that was strongly correlated with
measures of alcohol use. Future event stimulation made no
difference to their performance on either event- or time-
based tasks. These participants were older (average 42 years)
than the heavy drinkers in the present study (average 25 years)
and had a much longer, heavier and sustained alcohol abuse
history. Another study with binge drinkers also aged around
25 years reported time-based PM impairments (Heffernan and
O’Neill 2012) and suggests that time- but not event-based PM
is disrupted in people with alcohol use problems that are less
severe than those with a longer history of addiction. It is pos-
sible therefore that impairments in event-based PM only de-
velop with repeated, ongoing and heavy alcohol use over
years. In terms of causation, it is also possible that PM deficits
pre-date and predispose to problematic alcohol use. Prospec-
tive longitudinal studies would be needed to tease apart such
effects.
The control group of social drinkers in Griffiths et al.’s
(2012) study showed precisely the same pattern as the social
drinkers in the present study: a significant improvement in
time- but not event-based prospective memory following fu-
ture event stimulation. This replication strengthens our differ-
ential findings in heavy alcohol users as compared with older
individuals with diagnosed alcohol dependence. It suggests an
emerging alcohol-PM spectrum. Healthy young adults who
drink within recommended UK guidelines (14 units per week
for women; 21 for men) show significant acute alcohol-
induced deficits on both time- and event-based virtual week
PM tasks which were completely overcome by future event
simulation (Paraskevaides et al. 2010).
We recorded not only correct responses made at the correct
time but also those made later. These timing errors were par-
ticularly common with irregular time-based tasks. When cor-
rect responses regardless of timing errors were analysed in
combination, heavy drinkers were still significantly impaired
compared with controls. There are several possible explana-
tions for this finding. These errors suggest that participants do
not forget some PM tasks altogether but fail to associate them
with a specific time for enactment. Such errors whereby you
forget to enact a plan at a precise point in time are clearly
common experiences in daily life.
According to the constructive episodic simulation hypoth-
esis, episodic memory combines the details of past experi-
ences (e.g. objects, people and locations) to depict future
events that have not yet been experienced in the same form
(Schacter and Addis 2007; Schacter et al. 2008). Notably, it
has been demonstrated that individuals with organic episodic
memory deficits from brain injuries present with difficulties in
imagining future events (Addis et al. 2009; D’Argembeau
et al. 2008; Hassabis et al. 2007). The heavy drinkers did
not show episodic memory deficits on the prose recall task
suggesting that when sober, they could encode and retrieve
new information as efficiently as controls. Although they
would experience episodic memory deficits when intoxicated,
they would not show the consistent deficits over time associ-
ated with organic impairment. This would also fit with the
finding that both groups in this study rated similar levels of
imagery experience as each other, a finding replicating that of
Griffiths et al. (2012).
Methodological limitations
The sensitivity of virtual week to change with future event
stimulation may have been improved by including more vir-
tual days. This may help remove the apparent ceiling effect in
the event-based PM performance of the control, social
drinkers in both Griffiths et al.’s and the present study. Similar
to other studies of the effects of an individual’s alcohol use,
apart from ensuring no recent alcohol use by breathalysing,
this study relied on self-report data of alcohol use history.
Along with all self-report measures, these are susceptible to
confound by acquiescence and/or social desirability. To re-
move any carry-over effects of future event simulation to the
control condition, the control condition always preceded the
experimental condition of future event simulation. At the ex-
pense of counterbalancing the order of the conditions, it re-
mains unclear the extent to which future event simulation or
practice effects or proactive interference effects account for
the heavy drinkers and control groups’ improvements in
PM. Although other drug use was relatively low across our
sample, it is feasible that other drug use had impacted upon
PM independent of alcohol use.
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Clinical implications
Forgetting to carry out a planned action in the future has a
wide range of implications in everyday life. For example, the
financial cost of missed appointments in the UK National
Health Service has been estimated to cost £360 million per
year (Stone et al. 1999). Previous research has shown people
with substance misuse to be significantly more likely than
others to miss their NHS appointments (Sparr et al. 1993),
and forgetting to be the most common reason for people miss-
ing follow-up appointments (Killaspy et al. 2000). The present
results have important implications for heavy drinkers. Given
their apparent deficits in PM abilities, the introduction of fu-
ture event simulation may improve their attendance and sub-
sequent desired outcomes from common treatments. Opportu-
nities exist for health care professionals to routinely assess
peoples’ alcohol consumption and offer brief interventions
for hazardous levels of drinking. Due to the minimal time
taken to provide instructions for future event simulation and
the simple training required, this technique promises to be an
effective adjunct to brief interventions for alcohol use. This
may also go some way to limit individuals’ progression to
alcohol-related pathologies, as well as the damage to physical
and mental health associated with heavy drinking.
In summary, the present findings provide the first empirical
evidence of prospective memory deficits for event-based tasks
in treatment naïve, heavy drinkers and of the usefulness of
future event simulation to overcome these deficits. Future re-
search is needed to delineate and replicate the apparent effects
of future episodic thinking. Prospective cohort studies may
also go some way to elucidate dose-response relationships
between alcohol and PM deficits.
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